Katsuhiro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Filed August 30, 2001 

1/16 



MAIN POWER 
SOURCE UNIT 



DC VOLTAGE 
GENERATING 
CIRCUIT 



51 



HOST 
SYSTEM 



21 



POWER SUPPLY 
CIRCUIT 



22 



S1 



CONTROL 
CIRCUIT 



HDD 



52 



HDD 



T" 

20 



FIG.1 PRIOR ART 



Katsuhiro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Filed August 30, 200 1 

2/16 



MAIN POWER 
SOURCE UNIT 



DC VOLTAGE 
GENERATING 
CIRCUIT 



CONTROL 
CIRCUIT 



NUMBER 
SETTING 



POWER 
SUPPLY 
CIRCUIT 

— r 

41 



44 

A 



POWER 
SUPPLY 
CIRCUIT 



61 



HDD 



HDD 



52 



51 



64 



HDD 



FIG.2 




FIG.3 



Katsuhiro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Filed August 30, 2001 

3/16 



DO 

orr 





CO 

. } 


r ALUE 






' I 

CD 
CO 


INITIA 
SETTI 
UNIT 


CO 

CD 




CO 

. ) 


DC 
UJ 




z: 

ZD 

o 




o 




Katsuhiro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Filed August 30, 2001 



4/16 



FROM 2 



31 



L 



OSCILLATOR 



312 



.311 



.S12 



VALUE OF 
1ST SET TIME 



313 



COUNTER 



S1~ 



s13 
s11 



COMPARATOR 



FIG.5 



FROM 2 



OSCILLATOR — 321 



-S14 



SWITCH 
CIRCUIT 



323 



-S15 



COUNTER 



-S1 



-322 



VALUE OF 
2ND SET TIME 324! 



S16 

- S2 



COMPARATOR 



FIG.6 



Katsuhiro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Filed August 30, 2001 

5/16 



SET INITIALIZATION OF HDD GROUP 
START ONLY BY VOLTAGE SUPPLY 






SET POWER SUPPLY CIRCUITS 41-44 
WITH NO. OF HDDs IN HDD GROUP 






TURN ON JBOD POWER SOURCE 








INITITIALZATION OF 
START OF N-th (INITIAL 
VALUE N=1) 





✓ S1 



✓ S2 



,S3 



,S4 




riNp~y- y 



FIG.7 



Katsuhiro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Filed August 30, 2001 

6/16 



OUTPUT OF HDD 
START 

INITIALIZATION INITIALIZATION 
OF HDD GROUP SIGNAL 
START 



r® 



To |Ti 



1ST TIMER "I 



2ND TIMER 



© 



© 



T 4 



L_. 



T 6 



T 8 



TIME 



I ! 



2ND TIMER TURNED OFF WITH HDD START 
INITIALZATION SIGNAL 



FIG.8 



Katsuhjro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Filed August 30, 2001 

7/16 



FAILURE IN START INITIALIZATION 
OF 3RD HDD GROUP 




FIG.9 



Katsuhiro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Filed August 30, 2001 

8/16 




ls = 2, lj=1 

HDD GROUP : THREE 
STARTING TIME : 10sec 
INTERVAL : 5sec 



TIME 



TOTAL 



© 



TIME Imax = 4 



TIME =50sec 



10 20 !40 50 
25 35 



FIG.10A 



© 2 L 



TIME 



HDD GROUP : THREE 



11 



TOTAL 



- Imax = 6 



10 20 



Imax = 6 
TIME TIME = 20sec 



FIG.10B 



Katsuhiro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Fried August 30, 2001 

9/16 



110 



INPUT UNIT 



! DATA 

! PROCESSING 
! UNIT 



122 



120 

^ 

121 



s1 



SET WRITE UNIT 

I 



1221 



SELECT 
UNIT 



3RD 
COMPARE 
UNIT 



123 



1ST TIME 
MEASURING UNIT 



124 



1ST COMPARE 
UNIT 



125 



2ND TIME 
MEASURING UNIT 
I 



126 



2ND COMPARE UNIT 



41 



POWER SUPPLY 
CIRCUIT 



44 



POWER SUPPLY 
CIRCUIT 



STORAGE UNIT 



NEXT NUMBER 
STORING UNIT 



TOTAL NUMBER 
STORING UNIT 



1ST TIME 
STORING UNIT 



2ND TIME 
STORING UNIT 



61 



HDD GROUP 



64 



HDD GROUP 



3A 



130 



131 



132 



133 
134 



S2 



FIG.11 



Katsuhiro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Filed August 30, 2001 

10/16 



3 

DO 

Q DC 



CO 
CO 



0=>9b 
O.COO 



» v — 






o 


CD 


m 

cos- 


SELECTOR 


CO 

' ( 

cx> 

CO 


INITIAL VALUE 

SETTING 

UNIT 


h- 
er 




oo _ 
to 










CO 

co — 




tfOR 




CO 

. 1 


cc 

LU 






1PAR/ 




CO 


)UNT 

— T— 


'ALU! 




-2: 

o 
o 




1. 


O 



zo 
oo 




Katsuhiro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Filed August 30, 2001 

11/16 



SET INITIALIZATION OF HDD GROUP 
START ONLY BY VOLTAGE SUPPLY 






SET POWER SUPPLY CIRCUITS 41-44 
WITH NO, OF HDD IN HDD GROUP 






TURN ON JBOD POWER SOURCE 










INTITIALZATION OF 
START OF N-th (INITIAL 
VALUE N=1) HDD GROUP 



,S1 



,S2 



,S3 



xS4 




FIG.1 



3 



Katsuhiro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Filed August 30, 2001 

12/16 



l s =2, lj=1, HDD GROUP : THREE 
STARTING TIME : 10sec 



© 



® 



® 



33 



0 10 



1 1 



TOTAL 



20 



20 | 30! 



n 



10 20 30 50 



TIME 



— TIME 



Imax = 4 
TIME = 40sec 



TIME 



FIG.14 



Katsuhiro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Filed August 30, 2001 

13/16 




Katsuhiro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Filed August 30, 2001 

14/16 



FROM 2 



1ST TIMER 



OSCILLATOR 



312' 



.311 



.S12 



VALUE OF 
1ST SET TIME 



COUNTER 



!s17^ s1- 



s13 
.s11 



31 



313 



COMPARATOR 



S4 



FIG.16 



Katsuhiro SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Filed August 30, 2001 

15/16 



SET INITIALIZATION OF HDD GROUP 
START ONLY BY VOLTAGE SUPPLY 



SET POWER SUPPLY CIRCUITS 41-44 
WITH NO. OF HDD IN HDD GROUP 



,S1 



^S2 




FIG.17 



Katsuhiio SAITOU et al. 
"Power Supply Control System and Power Supply Control Method 
Capable of Reducing Electric Power Consumption" 
Q66039— Piled August 30, 2001 

16/16 



INPUT UNIT 



DATA 

PROCESSING 
UNITi 



1122 



120 
121 



SET WRITE UNIT 



1221 



S1 



SELECT 
UNIT 



T 



3RD 
^COMPARE 
UNIT 



1ST TIME 
MEASURING UN IT 



1ST COMPARE 
UNIT 



2ND TIME 
MEASURING UNIT 



2ND COMPARE UNIT 



POWER SUPPLY 
CIRCUIT 



123 



124 



125 



126 



110 



41 



STORAGE UNIT 



NEXT NUMBER 
STORING UNIT 



TOTAL NUMBER 
STORING UNIT 



1ST TIME 
STORING UNIT 



2ND TIME 
STORING UNIT 



61 



HDD GROUP 



3D 



130 



131 



132 



133| 



134| 



s2 



POWER SUPPLY 
CIRCUIT 



44 



64 



HDD GROUP 



FIG.18 



S17 



